Math 181 Honors Final Review Version A

1. Convert the repeating decimals to fractions:

(i) 3.42

(i) 0.27

x2—5

€xr —

> 0.

2. Solve the inequality

3. The Order Axioms are

(POS1) If a,b are positive, so is ab and a + b.

(POS2) If a is a number, then either a is positive, or a = 0,
or —a is positive, and these possibilities are mutu-
ally exclusive.

Use the order axioms to show to show that a > b and b > ¢ implies a > c.
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4. Suppose A =[0,3] and B = [2,7).
(i) Find AU B.

(ii) Find AN B.

(iii) Find 4\ B.

5. Find the vertex of the parabola y = 322 + 9z + 2.
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6. Sketch the graph of y = |z — 2| — 5.

7. Find the domain of the real valued function given by f(z) = v/|z — 2| — 5.

8. State what it means for f(z) to be continuous at the point x = a.
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a+\/5

9. Write the continued fraction [2, 3] in the form
c

10. State the meaning of lim f(z) = L in terms of € and §.

r—a

1
11. Use the €0 definition to verify lim — = 1.

x—1



Math 181 Honors Final Review Version A

12. The 6 limit laws are

(0) ilir%lc =c

(1) Ty e (2) = e i, ()

@) T (f(z) + g(2)) = lim f(@) + lim g(a)

(3) lim (f(x)g(a)) = lim /(a) lim g(a)

(4) lim L _ provided lim,_,, f(x) # 0

(5) h_I)Il fg(z)) = f( 1i_r>n g(x)) if f is continuous at lim g(x).

(i) Use the €-6 definition to verify limit law 3.
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sin

6

13. Suppose 0 < 6 < 7/2. Use geometry to show cosf < <

h
14. Suppose z > 0 and h > 0. Use geometry to show P <In
x

1
cosf’

(x+h)—Inz

<

SHES
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15. Use the limit laws to find the following limits.

. . 2
(i) xli)n;ox x

@ tim, 5y

G0
(1) xiglJr 2 —x—2

-
(iv) T o—
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16. Fill in the derivatives in the following table:

d d 1
—xr = _— =
dx dx x™

—sing = — arcsinx =
dx dx

d d

— Ccosx = — arccosx =
dx dx
—tanx = — arctanx =
dx dx

17. State the definition of derivative in terms of limits.

18. Suppose f(z) = 3x2. Use the limit laws to verify f’(z) = 6.
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19. Use Calculus to find the following derivatives.

(i) %(3332 —x + 16)

i x

dx 3 + arctan

(ii)

ooy
(iii) %(xcosx)
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20. Consider the function f(z) = z%e™® graphed below

T T T T T T T T T T T T T T T T 1
1 2 3 4
X

(i) Find the critical points of f(x) on the interval [—0.5,4].

(ii) Find the maximum value of f(x) on the interval [—0.5,4].

(iii) Find the minimum value of f(z) on the interval [—0.5, 4].
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21. Let f:R — R be a continuous function and define

g(x) = / " f(0)

Use geometry and the J-€ definition of limit to show that ¢'(z) = f(x).



